adulthood. We use a wide range of tools, including physiological recording, imaging, computation, behaviour, and, more recently, molecular biology. We rewire brains to understand how inputs shape cortical development; we study molecules that intervene between electrical activity and the development of connections; and we study the effect of learning and internal state on networks of the adult visual cortex. More generally, we study how vision shapes cortical networks, and how networks in turn shape vision.
What is your greatest ambition? That we will be able to describe in a satisfying way the function of a network of neurons in the cerebral cortex, and eventually recreate such networks. Brain networks take simple inputs and make complex outputs, and all of the interesting transforms are nonlinear ones. Understanding nonlinearity is at the heart of understanding neurons and networks, and that is why the problem is a hard one. Also, any network worth its salt integrates multiple levels of inputs, including bottom-up, local and top-down signals, and that introduces complexity in ways that we are just starting to understand. And I would like to build a great department at MIT, and get (much) better at skiing and paragliding. How does the contractile ring divide the cell? A prevalent view is that that actin and myosin in the contractile ring exert squeezing forces leading to cleavage (at least in many cell types). Recent evidence shows that components of the ring are highly dynamic, suggesting that actin polymerization is also important for cleavage and may even contribute to force production. The ring also clearly has other roles, including organizing a membrane domain and targeting membrane insertion and trafficking.
It seems that we don't know much about this pretty important universal process? Yes, cytokinesis is one of the frontiers of cell biology, filled with wildly different theories and controversies, studied in a large number of different model organisms in many different ways. Although certainly a universal process, it is becoming apparent that different cell types use similar but slightly different mechanisms. The advent of genomics, genetics, improved microscopy and proteomics promises rapid progress in sorting out the themes and variations in this fundamental process.
Where can I find out more?
